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 I
摘   要 
    氢酶是微生物氢代谢过程中的关键酶，它催化分子氢的氧化与质子还原
（H2↔2H++2e-）．对氢酶的研究不仅可以揭示微生物的生理代谢规律，而且对探
索和利用微生物制取燃料氢有重要意义．产酸克雷伯氏菌 HP1（Klebsiella oxytoca 
HP1）是一株放氢活性较高的菌株，其培养条件简单粗放，培养周期短，可以大
规模发酵培养，菌体产量高．本研究对 K.oxytoca HP1 的可溶性氢酶进行分离提
纯，并分析了影响可溶性氢酶放氢活性的条件，为进一步研究该氢酶的结构与催
化机理奠定了良好的基础． 
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Abstract  
Hydrogenases, which catalyze the reversible oxidation-reduction reaction  
between molecular hydrogen and proton (H2 ↔ 2H+ +2e-), are key enzymes for the 
hydrogen metabolism in many microbes. Klebsiella oxytoca HP1 is a high yield 
hydrogen producer with short grow duration and simple grow conditions. In this 
research, we reported the purification and properties of soluble hydrogenase from 
K.oxytoca HP1. 
20g of wet cells were suspended in Tris-HCl buffer (30mmol/L, pH8.0, 
10mmol/L DTT) and disrupted by sixty times ( 35s exposure to 400W ultrasonic wave 
with 15s cooling intervals). Centrifugation at 8,000×g for15min gives a crude 
extra.The crude extract is centrifuged at 130,000×g for 30 min which gives a 
supernatant with a specific activity 0.088μmol H2/min·mg prot. The supernatant was 
treated by 20% and 60% of ammonium sulfate to precipitate the mixed proteins and 
hydrogenase, respectively. The crude enzyme was purified by three steps of column 
chromatography (DEAE-Sepharose F.F.、Sephacryl S-200 and TSK-DEAE). After 
three steps of purification，the soluble hydrogense of K. oxytoca HP1 was purified 
about 200 fodls with a yield of 15.3% . The specific activity of hydrogenase was 
achieved as 17.68μmol H2/min·mg prot. 
The catalytic property of soluble hydrogenase was studied in this research. The 
optimal temperature for hydrogen production was detected as 30oC. When the 
temperature increased to 65oC, the enzyme lost it’s activity rapidly. The hydrogenase 
showed maximal hydrogen production activity at pH 7.5. Oxygen was an inhibitor for 
the hydrogen production of soluble hydrogenase. MV was the optimal electron carrier 
for the soluble hydrogenase’s activity. 
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